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MR. PRESIDENT AND GENTLEMEN,-In the first place I
wish to thank the President and the Council of this section
for their courtesy in asking me to open this discussion.
There can be no doubt that such a discussion is required at
the present time, for on the one hand we have a school which
to my mind may be regarded as placing the value of tuber-
culin too high and of focussing attention on this remedy
to the exclusion of other important factors in treatment,
and on the other we have a school-daily becoming smaller
and less important-which denies that tuberculin is of value.
The latter view is largely based on the experience obtained
when Koch first introduced his discovery, but that experi-
ence has subsequently been shown by patient work to have
been vitiated chiefly by an improper system of dosage and
an improper selection of cases. Both schools have right on
their side, but both are too dogmatic in their generalisations.
To-day, I take it, we want not dogmatic statements, but a
practical and judicial examination of the results or impres-
sions of our individual experience, so as to make others

appreciate the fact that the truth concerning tuberculin lies
midway between the conclusions formed by the two existing
schools. I propose, therefore, to introduce the subject under
a series of headings with the object of facilitating discussion.
THE RESULTS OBTAINED BY TUBERCULIN TREATMENT.

It is held by some that statistical evidence on this point
should be conclusive on one side or the other, and so far as
statistical results go they show that tuberculin in association
with other methods gives better results than any other known
method of treatment. A larger proportion of patients so
treated certainly appear to maintain their working capacity
for a longer period, whilst it would also appear to be proved
that tubercle bacilli disappear from the sputum in a larger
proportion of cases treated by this method than with any
other method. There are, however, difficulties, some of
which I regard as insuperable, with regard to statistical

proof in medical problems. It is difficult, if not impossible,
to compare the results of one observer accurately with those
of another, as the original data are not strictly comparable. i
For example, our views as to diagnosis differ. Some rely
largaly, if not entirely, on the presence of tubercle bacilli in
the expectoration, some will make a positive diagnosis
on signs and symptoms which will not convince others,
and some, again, rely in many instances upon a positive
reaction to old tuberculin. It may be said, in passing,
that if the problem of pulmonary tuberculosis can be
reduced so far as diagnosis is concerned to a positive
reaction to old tuberculin, or so far as treatment is concerned
to treatment with one or other of the numerous preparations
of tuberculin, then in this particular medicine has become an
easy art. Certainly if we rely on an old tuberculin reaction
as showing the presence of tuberculosis which requires active
treatment, we shall have a large measure of success with
tuberculin, but our results will be vitiated by the fact that a
very considerable proportion of our cases would have shown
equally good results by other methods, or, indeed, without
any treatment.
Then we are met by the different views of different

observers as to what we mean by what is usually expressed
by the unfortunate term co an early case." So-called early
cases differ largely in their characteristics and as regards
their progress. The fact that the disease appears to be of
recent origin does not afford a reliable basis on which to
calculate results, and I do not think that we shall be able

usefully to correlate the results obtained by different
observers until we are in possession of a better classification
of the different forms or what are called stages of the
disease. The best I know is that of Dr. A. C. Inman, which
is based upon the facility with which auto-inoculation occurs
or is produced.
A further difficulty about statistical proof is the difficulty

in keeping our patients, and especially our hospital patients,
under observation for a sufficient length of time after dis -
charge to form a useful opinion of the real results. There is
also the difficulty when relapse occurs of knowing whether
the relapse was not inevitable under the sanitary conditions,
conditions of work and so forth, whatever the treatment.
We cannot achieve the impossible, and if we make the

attempt and fail it cannot fairly be laid at the door of
tuberculin. For these and other reasons I hold that statistical
information is too full of fallacies to be really useful, but I
would refer those who are interested in this part of the
subject to Dr. Lawrason Brown’s article in Klebs’s volume on
" Tuberculosis. "

Another method-also open to many fallacies-of esti-
mating the value of tuberculin is the a priori method.
For example, we have now accumulated a good deal of
information concerning the value of vaccine-therapy in
a number of other diseases, and although this method
has its limitations, I think we shall be all agreed in
holding that vaccine-therapy is a great addition to our thera-
peutical resources. We would by analogy expect tuberculin
to be of value. Again, during recent years we have been
able, as the result of the work :of Sir Almroth Wright and,
especially in this connexion, of Dr. Inman, to formulate a
working hypothesis which makes a strong appeal to many of
us, as an explanation of the effects of sanatorium treatment.
I refer to the theory of auto-inoculation. It would seem to
be proved that movement or exercise determines to some
extent the amount of lymph and blood which passes through
a diseased lung in a given time, and that this in turn deter-
mines the amount of bacterial products absorbed into the

general circulation, and so determines the task set the defen-
sive forces of the body. This theory is not the whole story,
it takes no account of the action of ferments, the products of
the destruction of tissue and other possible factors, but it
would seem to show that we can to some extent limit or
increase the absorption of bacterial products by rest and
exercise. The bacterial products are in the main the patient’s
own tuberculin-that is to say, we are dealing with

"autogenous inoculation" in sanatorium treatment. In

support of this I would mention that the effect of exercise
in this treatment, and the effect of a hypodermic or

oral dose of tuberculin, is precisely similar. Over-
exertion, or an overdose of tuberculin administered
hypodermically or orally, produces precisely the same

clinical symptoms-malaise, headache, increase of expectora-
tion, fever, &c. ; whereas a beneficial amount of exercise or
a suitable dose of tuberculin produces strictly comparable
clinical effects. I think we are all agreed that sanatorium
treatment, properly carried out, in suitable cases gives good
results, and that in the main this depends chiefly upon the
proper regulation of exertion. If this is so, we have a good
a priori argument as to the value of tuberculin.

All these methods of estimating the value of tuberculin
are unsatisfactory. We have, therefore, to rely upon the
impressions formed by clinical observers. There are fallacies
in this as in other methods, but it is the method upon which
many of our advances in therapeutical knowledge have been
obtained. A discussion such as this should help us to form
conclusions. I think we shall find that those who have
much experience are convinced of the value of tuberculin in
pulmonary tuberculosis as in other forms of the disease, and
that opposition comes almost wholly from those whose expe-
rience of the remedy as now given is limited or one of

hearsay. That tuberculin in this connexion is of value is

accepted in Germany and in America. It is also a significant
fact, that whereas six years ago tuberculin was not used in
more than two or three institutions in this country, it is now
stated to be employed as a routine measure in over 200.

PREPARATIONS OF TUBERCULIN.

One of the difficulties of tuberculin treatment is the number
of different preparations. For the convenience of the section
I give below a table of some of the chief varieties and their
method of manufacture. It is evident from this table that
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at present we lack anything like efficient standardisation of
the different preparations, and consequently the same dose (
of preparations with the same name have at times different
effects on the same patient. I would draw attention also
to the fact that the age of the preparation and the length
of time a solution has been in existence must be taken <<

into account. It is not an uncommon thing to find that
when a fresh solution is employed the effect of a par-
ticular dose is more marked than the effect of the same
dose of a month-old solution, and sometimes in this way
undesirable reactions are produced. My experience suggests
that it is important to employ solutions which have been
recently prepared. Again, there is difficulty in comparing
the toxicity of the different preparations, or in saying how
much of one may be regarded as equivalent to a certain dose
of another. Another point which this lists brings out is the
fact that there is a marked and essential difference between
the various preparations. For example, old tuberculin con-
sists of exotoxins and a certain amount of endotoxins.
Tuberculin T.R. consists of endotoxins only, and T.O.A. or
P.T.O. consists of exotoxins only, whereas B.E. may be
regarded as a true vaccine. Different observers pin their
faith to different preparations, and the astonishing thing is
that the results of all appear to be the same, in spite of the
fact that there are such essential differences in the tuber-
culin used. This emphasises the fact that our know-
ledge of the subject is by no means final. The custom
of many authorities of giving a course of P.T.O., then a
course of P.T., and finally a course of old tuberculin
has a good deal to recommend it in view of the above,
but I would say that I see no special virtue in bovine

preparations and that I am not convinced, by the evidence
hitherto brought forward, that it is preferable to use bovine
preparations in pulmonary tuberculosis and human prepara-
tions in so-called surgical tuberculosis. My own experience
has been mainly with T.R. or B.E. and to a less extent
with P.T.O. and subsequently P.T. and old tuberculin.
T.R. is, I think, especially useful in febrile cases. B.E. is
the cheapest preparation, and is probably the most widely

I used form. It has the objection that it is more prone than
most to cause painful local infiltrations. To overcome this
we have the S.B.E., but our experience of this form is not
yet sufficiently large to allow any useful deduction to be
made. In some cases tuberculin has been prepared from
the patient’s own strain, and on the analogy of vaccine
therapy generally it is possible that an autogenous B.E.
might be the best thing to use.

There are a certain number of patients who have peculiar
idiosyncrasies for one or other preparation, being more

sensitive, it may be, to T.R. or B.E. or P.T.O. Whenever
there is evidence of undue sensibility to any given prepara-
tion it is best to try the effect of another.

mao <-f7/MO * *

HUMAN. BOVINE.

(1) OLD TUBERCULIN (Tubercu- (1) BOVINE TUBERCULIN (P. 7% from
linum Kochi). the German Perlsucht Tuberculin).

fJPfepafaMoM.&mdash;Old Tuberculin is Note.-All bovine tubercutins in
prepared from a four to five weeks’ this column are prepared in an
old culture of tubercle bacilli of a analogous manner to the corre-

human strain, by evaporating to sponding tubetculins in the
one-tenth of its bulk. at a tempera- 11 HUMAN" column-the sole dif-
ture not exceeding 700 C.. and ference being that tubercle bacilli
filtering through suitable filters. of a bovine strain are employed.
It consists of exotoxins and a cer-
tain amount of endotoxins obtained
in the process of evaporation.
Employment.-For diagnosis and Employment.-For diagnosis and

treatment. treatment.

(2) TUBERCULIN T.R. (Koch’s New (2) BOVINE TUBERCULIN T.R.
Tuberculin). (Tuberculin P. r.J2.).

Preparation. - Triturated Preparation.-See note above.
tubercle bacilli of a human strain
are centrifugalised with sterilised
water until all soluble products are
dissolved. The supernatant liquid
containing water-soluble toxins
(termed T.O. by Koch) is rejected.
By alternately treating the in-
soluble bacterial matter with
sterilised water and centrifugalis-
Ing a number of exceedingly fine
emulsions are obtained, which on
being bulked represent T.R.

1 c.c. T.R. contains the active-
I.e., the insoluble-bacterial matter
of 10 mg. of tubercle bacilli. A
number of tests have shown this
to represent 2 mg. of solid sub-
stance.
Employment. -For treatment Employment. - For treatment

only. only.

HUMAN. BOVINE.

(3) NEW TUBERCULIN BACILLI (3) BOVINE TUBERCLE BAOILLI
EMULSION (Tuberculin B.B.). EMULSION (Tuberculin P.B.E.).
Preparation.-0’5 grm. of tritu- Preparation.-See note above.

rated human tubercle bacilli are
emulsified with a mixture of 50 c.c.
glycerine and 50 c.c. sterilised
water.

1 c.c. B.E. contains 5 mg. bacil-
lary substance.
Employment. - For treatment Employment. - For treatment

only. only.
(4) T.O.A. (4) P.T.O.

Preparation.-Fourto five weeks’ Preparation.-See note above.
old cultures of human tubercle
bacilli are filtered through bac-
teria filters. The absolutely germ-
free filtrate constitutes T.O.A.

It consists of exotoxins solely.
Employment. - For treatment Employment. - For treatment

only. only.
(5) VACUUM TUBERCULIN. (5) BOVINE VACUUM TUBERCULIN.

.Pfepo.rttMoM.&mdash;T.O.A. evaporated .Prep<M’aMoM.&mdash;P.T.O. evaporated
to one-tenth its bulk at a low tem- to one-tenth its bulk at a low tem-
perature and in partial vacuum. perature and in partial vacuum.
Employment. - For treatment Employment. For treatment

only. only.
(6) TUBERCULIN A.F. (Koch’s
Alburraose free Tuberculin).

jPt6p(trc:MoK.&mdash;Tuberculin A.F. is
prepared from tubercle bacilli of a
human strain which have been cul-
tivated in a special medium consist-
ing of inorganic salts and citrates,
the sole nitrogenous constituent
being asparagin. All additions of 

’

albumoses, peptone, and extractive
matters from flesh and blood are 

‘

avoided.
Employment.-The mode of em-

ployment conforms in all par-
ticulars with that of old tuber-
culin, with which it corresponds
in respect of its active value.
The advantage of A.F. over old

tuberculin consists in the strictly
specific character of the reactions
induced by it, and that anaphylactic
symptoms are excluded in con-
sequence of the absence of non-
specific proteins.

(7) TUBERCULOSIS SERO-VACCINE.
Emulsion of Sensitised Tubercle

Bacilli (S.B.E.).
P?’6co!’aMoM.&mdash;Well washed and

sharply dried tubercle bacilli of a
- human strain are mixed with a
quantity of fresh tuberculosis serum
and kept several days in the incu-
bator at 37&deg; C., and then worked in
a shaking apparatus with glass
beads until no whole tubercle By special request a Bovine
bacilli can be detected in a sample S.B.E. is supplied by the
of the same. The disintegrated makers.
bacillarv masses are then separated
from the serum by centrifugation,
washed with physiological saline
solution, and finally made into afine
emulsion with.40 per cent. glycerine
water, to which 0’5 per cent. carbolic
acid has been added.

1 c.c. S.B.E. contains 5 mg. bacil- .

lary substance.
Employment. - For treatment

only.
* A table drawn up for the purpose of this article by Messrs. Meister,

Lucius, and Bruning. Limited, 3, Jewry-street, London, B.C.

CLASS OF CASE FOR TUBERCULIN THERAPY.

Although I would by no means go so far- as some

authorities who hold that tuberculin should not be given
whenever there is evidence of secondary infection, I cannot
emphasise too strongly the necessity for care in the selection
of cases for this treatment. There can be no doubt that
tuberculin is capable of doing a great deal of harm, not only
when improper dosage is employed, but also in comparatively
large groups of cases. At one time I was not infrequently
asked to demonstrate the value of tuberculin in cases which
were obviously hopeless. To expect tuberculin to produce a
miracle is foolish, and any expectation of good from a course
of tuberculin in a series of advanced febrile cases in which
there is marked secondary infection is foredoomed to dis-appointment. My experience suggests that tuberculin will
not only do no good, but will cause harmful results in those
cases in which there is more or less constant auto-inoculation,
for example, cases in which frequent attacks of prolonged

t coughing or other symptoms produce a series of auto-inocula-
tions which are beyond our control. If we give tuberculin
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CHART 1. products, and similarly in pul-
monary tuberculosis with marked

and active caseation, the use of
tuberculin accentuates the acti-
vity of the process. In some

cases this is of value, as it leads
to rapid breaking down of a

- localised area with cavity forma-
tion and subsequent healing.

DOSAGE AND SPACING OF
DOSES.

In the choice of the initial
dose and in the subsequentin such a case we increase

what may already be an ex-
cessive dose of the patient’s
own bacterial products, and
so merely court disaster.
We must not, however, gene-
ralise too freely, for every
case has to be considered on
its individual merits. In

spite of this, we may say
that the ideal cases for

tuberculin-therapy are the
cases of recent origin with
little constitutional disturb-

CHART 2.

CHART 3. increase of dose the greatest
care is required, and due

-consideration must be given
to the peculiarities of each
individual case. There is
no need to hurry, for tuber-
culin treatment is a matter
of months and not weeks.
It will be found that in
nearly every case, sooner orlater, there is a period of

difficulty owing to the sensi-

CHART 4.ance and chronic afebrile cases-that is the cases in which
walking exercise to the extent of a few miles produces no febrile
reaction. Another class of case in which tuberculin is of great
value, in that it may enable the patient to "turn the corner,"
is the class of case in which there is no real progress in spite
of more or less prolonged treatment on sanatorium lines, but in
which the patient is just holding his own. These, of course,
are the classes in which the majority of observers have obtained
the best results. I think, however, that tuberculin has not been
given sufficiently in febrile pulmonary tuberculosis, although its
use in such cases is much more difficult and calls for mature

experience and judgment. In those cases in which there is
much irregularity with regard to the ripes of temperature, and
in which all our efforts fail to control this symptom, tuberculin
does harm. It ip, however, possible sometimes to control the
cause of these irregular auto-inoculations. For example, a

CHART 4A. bility of the patient to the
remedy. Once this is over rapid

progress, as a rule, occurs and
increase of dosage is compara-
tively easy. In a smaller propor-
tion of cases there is, however,
constant difficulty owing to the
sensibility of the patient, and

in these it is a good plan to

repeat the same dose for a

considerab’e time and to refrain

CHART 4B.harassing cough involving much movement and fatigue may sometimes
be controlled by the use of sedatives, such as codeine or the continuous
inhalations of antiseptic remedies ; active laryngeal tuberculosis may be
controlled by vocal rest, or frequent vomiting may be relieved by appro-
priate remedies. Or, again, it is possible in a certain number of cases
to control the auto-inoculations by means of what is called by the
unfortunate name of artificial pneumothorax or compression of the
diseased lung by means of nitrogen. When we can control the amount
of auto-inoculation in this way and also in cases of febrile disease in
which the auto-inoculations are more or less regular, my belief is that
tuberculin may often greatly improve the chances of recovery, and I
would urge its wider use in such instances at the hands of experts. One
further point under this heading. In all forms of tuberculosis in which
there is definite caseation and breaking down of the tissues, tuberculin
will accentuate the intoxication if there is no outlet to the necrosed

R3
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from frequent increases. We may now discuss the question
of dosage under two broad headings: (1) Chronic afebrile
cases ; and (2) febrile cases.

(1) Ohronio Afebrile Cases.
The initial dose.-This naturally depends on the prepara-

tion used. There is a wide difference in the size of the
initial dose employed by different authorities. In many cases

- it is possible to commence with a comparatively large dose

such an event, if we wait and then repeat the same dose, we
will usually cause a further reaction, but a less severe one.
If we wait further and then repeat the same dose again, there
may be no reaction, and the patient is, so to speak, over the
stile. (See Charts 2 and 3.) We may safely increase the
dose until a further reaction is produced. When this occurs
we go through the same procedure. In a certain number of
instances, however, and especially in those cases in which
there is a more or less ready tendency to auto-inoculation,

tne reaction caused may
last for days and even for
weeks. When this happens

’ the sensibility of the

patient to tuberculin is
sometimes much enhanced,
and tuberculin treatment
becomes more difficult or
even impossible. As we
have no real guide to the
class of case in which a

prolonged general reaction
is likely to occur, it is best
to avoid its production as

(such as 1/20000 mg. or 0 000005 c.c. T.R.) and to increase
the size of the dose rapidly. (See Chart 1.) In a small per-
centage of cases such an initial dose will cause a general
reaction which may do much harm, and will certainly delay
the progress of arrest. Our knowledge is insufficient to
enable us to foresee in which of these chronic cases such a
reaction will be caused, and, therefore, it is best to begin
with a minimal dose in all

far as possible. This may mean some delay, but in tuber-
culin therapy time is comparatively unimportant, and in any
case delay is better than possible disaster. A general reaction
can usually be avoided by careful observation of the clinical
symptoms, as these will give us warning that the dosage is
becoming excessive before a general reaction is produced.
An exoesszve dose will produce malaise, headache across the

CHART 6.
cases, such as 1/50000 mg.
T.R. or B. E. (0-000002 c. c.
T.R., or 0-000004 c.c. B.E.),
for this dose practically
never produces a general
reaction in this class of case.
An increase of dose may
’then be made at intervals
-of 48 to 72 hours. Experience
enables us to see in a very
short time whether we are
dealing with a case in which
we can go rapidly or must
proceed slowly, and in the
meantime we do no harm.
 If time is an important
factor we can attempt to differentiate the sensitive cases in
one of two ways-that is, either by finding the effect of
exertion or the reaction to a von Pirquet’s test (Dr. Evans,
-of San Francisco). If auto-inoculation is readily produced,
or a von Pirquet reaction is marked, we know that we must
give a minimal initial dose ; if it is difficult to produce an
.auto-inoculation, or if the von Pirquet reaction is feeble,

CHART 7.

eyes, excessive focal reaction, as is evidenced by an undue
, increase of crepitations over the diseased area, and an undue

increase of expectoration, and a definite effect on the
, temperature. Such a dose will either increase the size of

the daily excursions of the temperature (whether normal,
subnormal, or above normal) or produce a rise of tempera-

, ture. A particular dose may have this effect more readily at
certain times. For example, it is well
known that in many consumptive women

________ 
there is a rise of temperature for, it may

we may safely commence with a larger dose and proceed
more rapidly.

Subsequent doses.-In this connexion there are two schools:
those who believe in producing a general reaction or see no
objection in doing so, and those who hold that a general
reaction may do so much harm that it should be avoided
when this is possible. There is no question that in many
chronic cases a general reaction, even when accompanied by
considerable fever, which does not last more than 24 hours,
as followed by very considerable improvement all round. In

be, as long as 14 days before menstruation,
which abates as soon as the flow is estab-
lished. As a rule this rise of temperature
may be disregarded, but in some instances
a dose of tuberculin when given during
this time will be excessive, whereas at other
times it produces no reaction. (See Charts 4,
4a, 4b.) Similarly, we must bear in mind
that a dose may produce excessive reaction
unless care is taken to limit the amount of
auto-inoculation produced on the day on
which the dose is given. For this reason
it is wise to prescribe rest or merely gentle
exercise on the day on which the dose is
given. In my experience a general reaction,
even in those cases in which it is followed by

beneficial results, does nothing which cannot be obtained by
doses which fall short of producing it, whereas a general
reaction may be prolonged and cause irremediable mischief.
To me, therefore, it seems obvious that we should endeavour
to avoid a general reaction by avoiding any increase of dose
whenever we have evidence-which we usually can obtain by
a sufficiently close clinical observation-that we are on the
borderline. If we do produce a general reaction, in my opinion
it is a wiser policy not to repeat the same dose when the
reaction is over, but to mark time with a rather smaller one.
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Apart from this it is necessary for the purpose of spacing
doses to know what is an ineffective dose and what is an
effective dose. An ineffective dose produces no focal reac-
tion, and has no effect upon the temperature, and con-
sequently the next dose may be safely increased in size and
given at a short interval. An effective dose produces a focal

CHART 8,

that it was possible to administer tuberculin T.R. by the
mouth under certain conditions of which I gave precise
details, and I have had the satisfaction of having my
observations confirmed by a number of other workers. I
have been subjected to much criticism in this direction, but
much of this criticism is due-as so often happens in medical

questions-to the fact that
views have been attributed
to me which 1 have not ex-

pressed. I brought forward
the question of oral adminis-
tration, not as an improve-
ment on hypodermic adminis-
tration, but as a possible
alternative when circum-
stances made the hypodermic
method difficult or impossible.
I am told, what appears to be
true, that old tuberculin is not

reaction, and so a temporary increase of expectoration, and
may cause- a lowering of the temperature or a diminution
of the daily excursions and so a ’’ flattening" of the tem-
perature (whether sub-normal, normal, or above the normal).
An effective dose may sometimes be repeated with advantage,
but as a rule-and here experience alone helps us-the next
dose should be a larger one, and may be given at two to
three day intervals, when the dose is small, or at five to ten
day intervals as the dose becomes larger.

The final dose.-Here, again, we have two schools-those
who hold that we should aim at large doses such as 20 mg.
or more of B. E., or 1 c. c. of O.T., and those who are satisfied
with such a dose as 1/10000 mg. (0-00002 c.c.) B.E. My
own view is that we should aim at the larger doses. This is
not always possible of attainment, for in a number of cases a
particular dose, such, for example, as 1/100 mg. (0’ 002 c.c.)
B.E., will always produce a general reaction and it is

impossible to increase the dose. Fortunately the results in
these cases are often satisfactory.

(2) In Febrile Cases.
In these cases tuberculin therapy is still more difficult and

CHART 10.

absorbed by the stomach. I never said it was. I confined my
observations to T. R. Old tuberculin contains chiefly exotoxins
and T.R. endotoxins, and the preparations are not, therefore,

CHART 9.

strictly comparable. Again, many of those who contest theabsorption of T.R. by the stomach have been at no pains togive the dose in a fluid isotonic with the blood on an

empty stomach and without
the addition of antiseptics.
I emphasised the import-

ance of an empty stomach,
and failure to obtain absorp-
tion when the dose is given
under other conditions is no
criticism on my observa-
tions. Tuberculin given in
this way cannot stimulate
the secretion of gastric

juice, and the question of
digestion does not arise,
’ especially as the chief
function of the stomach is

calls for even greater care. The principles of treatment are 
the same, except that we must use every measure at our Ihand to prevent auto-inoculation. Here certainly we should

absorption. It is quite true that in some individuals
absorption by the stomach is unsatisfactory. This I pointedout when I said that absorption could not be anticipated

CHART 11.
avoid any general reaction. The initial
dose should not exceed 1/500000 mg.
(0-0000004 c.c.) B.E., or (0 0000002 c.c.)
T.R., and the increase of dosage must be
very gradual. In certain cases benefit
follows the repeated administration of the
same dose without any increase for a time.
Any dose of such a size can only have a
transitory effect, and it is therefore neces-
sary that the intervals between the doses
should be small, as a rule 48 to 72 hours.
I give on the previous page three charts,
one from a case of generalised tuberculosis
and two from cases of acute febrile pul-
monary tuberculosis to show that even here
tuberculin may be of great service. (See
Charts 5, 6, and 7.)

METHOD OF ADMINISTRATION.
The usual and most satisfactory method of administration

is by means of hypodermic injection, and it may be as well
to state that it is advisable to utilise different sites for the
various doses. Some years back I brought forward, in con-
junction with Dr. Spitta and Dr. Inman, evidence to show

when the stomach was disordered or the tongue furred. That

satisfactory absorption of T.R. is obtained from the stomach
when this organ is healthy and empty-as it is an hour
before breakfast-is beyond question in the light of my
experience. T.R. given by the mouth produces the same
effect on the opsonic index as when it is given by the



1114

hypodermic method, and it produces the same clinical

symptoms. (See Charts 8 and 9.) An overdose will give a
general reaction, an effective dose will give a focal reaction.
Absorption by the stomach is not a variable thing, for I
have found that a particular dose, say 1/30000 mg. T.R.,
given in this manner may produce go.d results in certain
cases, whereas so small an increase as 1/25000 mg. will
produce a general reaction. I have seen prolonged reactions
in acute cases as the result of the oral administration of
1/1000000 mg. T. R A dose of any vaccine, however
administered, which is followed by a focal reaction must
convince any bacteriologist, or anyone with a knowledge of
vaccine therapy, that absorption has taken place, and I
would ask those who do not believe in the absorption of
T.R, without antiseptic additions and on an empty stomach,
to repeat my observations and watch for focal reactions, for
they will certainly find them. For example, doses given in
this manner will produce a reddening of the larynx in

laryngeal tuberculosis, and will increase the moist sounds in
the diseased area in pulmonary tuberculosis, and will give
evidence of focal reaction in other forms of the disease.

I find that it is possible to obtain a marked degree of
immunity to tuberculin by oral administration even in cases 
of advanced disease. It is possible (see Charts 10 and 11)
to give tuberculin by the mouth until a dose of 1/30 mg.
T.R. is reached, and then to give a hypodermic dose for the
first time of as much as 1/30 mg., without producing a
reaction. In cases of advanced disease an initial hypo-
dermic dose of 1/30 mg. T R. would certainly produce a re-
action ; the fact that it does not when tuberculin has been
administered orally for some time affords definite proof that a
degree of immunity has been established. These charts show,
however, that there is a limit to the capacity of the stomach
for absorption of this remedy. If I give T. R. by the mouth until
a dose of 1 mg. is reached, and then give 2 mg. as the first

hypodermic dose, I always produce a general reaction. In
such cases the temperature rises to 1010 or 102&deg; F., but the
reaction is over in 24 hours. An initial hypodermic dose of
&frac12; mg. in cases with extensive disease would produce disaster,
and the fact that it only produces a temporary reaction
appears to me to prove the efficacy of oral administration.
Our knowledge of immunity is so small that it is unwise to i

condemn any method without adequate examination, and I ’

would suggest to my critics that the natural immunity we all ’,
possess is not produced through absorption of bacteria or
their products by the skin, but through absorption from the
alimentary canal, and that it is possible that absorption
through the alimentary canal may play a sufficiently large
part in the question of immunity to make it worthy of
further investigation.

DURATION OF TREATMENT.

Treatment in all cases should be prolonged. Even in
those cases in which there has never been any marked con-
stitutional disturbance the duration of treatment should not
be less than eight months, and may preferably be put at one
year. Each case, in this respect as in others, must be treated
on its merits, and it is impossible to lay down stringent rules.
This applies especially to cases in which there has been more
or less marked constitutional disturbance, and a more or less
ready tendency to auto-inoculation. In such the duration of
treatment may be 18 months, or even more. By tuberculin
we raise the immunising capacity, and our aim is to raise it
to the highest point possible for the individual case; we
must therefore continue it for some little time after we have
arrived at the stage in which even considerable exertion fails
to produce any evidence of auto-inoculation. In a number
of cases two or more courses of tuberculin may be necessary
at an interval of a few months.

NECESSITY FOR COMBINING TUBERCULIN THERAPY WITH
OTHER MEASURES.

It is hardly necessary to insist that tuberculin is but one
factor in the treatment of pulmonary tuberculosis, and I
would not allude to this point if there were not some danger
at the present time of too much attention being focussed on
this remedy, to the exclusion of all other methods of treat-
ment. In the fight against the invasion of tubercle bacilli
into the human body we rely on measures which increase the
capacity of our complex defensive forces or capacity for
adequate immunising responses or which diminish the call on
these forces. Consequently the regulation of exertion, the
provision of healthy surroundings, and a constant supply of

fresh air and adequate nourishment, each have their place.
The treatment of this disease must be regarded sanely and as
a whole, and in my opinion is best carried out in the greater
number of cases in an institution, as this allows for the most
important factor of all-namely, constant medical super-
vision. Those who preach that tuberculin is the only thing
of real importance are doing much to limit the good effects
of the present campaign against tuberculosis, not only in its
curative aspects, but from the preventive side as well.
THE USE OF TUBERCULIN WHEN SECONDARY INFECTION IS

PRESENT.
The part played by secondary infection in pulmonary

tuberculosis requires much closer consideration than it has
hitherto received. Our knowledge on the subject is frag-
mentary. So far as my experience has gone, I would say
that when the tuberculous infection is the dominant factor
there is no reason why tuberculin should not be used with
success. It may be of service to attack the secondary
organisms simultaneously by means of appropriate vaccines.
In many cases, especially those in the later stages of the
disease, the dominant factor appears to be the secondary
infection rather than the tubercle bacillus. In such cases
the use of tuberculin is often disappointing, and in certain
instances I think-although I can give no explanation-that
after the use of tuberculin there is increased activity of theafter the use of tuberculin there ia increased activity of the
secondary infection, and to a less extent there is increased
activity of the tuberculous process after the use of a

secondary vaccine.
In connexion with the question of secondary infection, I

would mention that I have seen a certain number of cases of
what have been regarded as examples of chronic pulmonary
tuberculosis (with to my own knowledge an undoubted

history of former tubercle), in which tubercle bacilli have
been absent from the sputum for long periods, and in which
all the symptoms have been due to secondary organisms. In
these cases vaccine therapy often improves the general
condition and comfort of the patient to a surprising degree.

CONCLUSIONS.

My experience of the last six years, which includes several
hundred cases, has led me to form the impression that the
careful use of tuberculin gives valuable results in the treat-
ment of pulmonary tuberculosis. Its use is not attended
with dramatic effect except in occasional examples of febrile
disease or laryngeal tuberculosis, nor does its use tend to
hasten the apparent arrest of the disease or shorten the length
of treatment required, except in certain instances in which
the patient is just holding his own but is making no real
progress. On the other hand, tuberculin, in conjunction with
ordinary methods, will lead to the disappearance of tubercle
bacilli from the sputum in a larger proportion of cases than
ordinary methods alone, and in my experience diminishes the
number of relapses, or, in other words, establishes a higher
degree of immunity. In view of these facts, I agree with
those who hold that the best treatment for pulmonary tuber-
culosis is tuberculin treatment in conjunction with what is
called sanatorium treatment, either at a special institution-
as is necessary in a considerable proportion of cases-or at
home.

CHART 1.-Man, aged 24. Five years’ history. Left lung. much
fibrosis. Right lung, disease probably of not such long standing as on
left side. Tubercle bacilli present. This chart exemplifies the point
that in certain chronic cases the dose of tuberculin may be rapidly
increased.
CHART 2.-The effect of tuberculin (1 mg. injected subcutaneously) in

a case of afebrile chronic pulmonary tuberculosis (two lobes and excava-
tion ; tubercle bacilli present in the sputum). It will be noticed that the
first dose caused a temporary rise of temperature to 1000 F. ; the second
dose caused a temporary rise of temperature to 1000 F. ; whilst the third
dose produced no rise, but a fattening of the temperature.
CHART 3.-The effect of tuberculin ( mg.) injected subcutaneously in

a case of afebrile chronic pulmonary tuberculosis (two lobes and excava-
tion ; tubercle bacilli present in the sputum). It will be noticed that
the first dose caused a temporary rise of temperature to 102&deg; F. ; the
second dose caused a temporary rise of temperature to 100.8&deg; F.; whilst
the third dose caused a temporary rise to 100&deg; F.
CHART 4.-Girl, aged 17. Four years’ history. Infiltration through-

out right lung. and to a considerable extent in upper left lobe. Tubercle
bacilli present. The first chart shows the type of temperature on
admission. The second chart shows (a) improvement of temperature-
e.g., after 1/25 mg. T.R. ; (b) practically no reaction after 1/20 mg.;
(c) small reaction after 1/10 mg. ; (d) big reaction after 1/5 mg., which
was probably due to the fact that this dose was injected just before the
commencement of menstruation; (e) marked improvement of the tem-
perature after this reaction ; (f) sharp reaction after 1/20 mg., although
this dose when given previously caused no reaction. The third chart
shows no reaction after 1/3 mg. B.E. (which was substituted for T.R. on
account of expense), but a reaction after s mg. B.E. which, again, was
probably connected with menstruation. In this case at first there was
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amenorrh&oelig;a. Menstruation is now rather too frequent. There has
been a gain in weight of 141b. in four months. No tubercle bacilli have
been found in the last six examinations.
CHART 5.-Woman, aged 20. Two years’ history of illness; infiltra-

tion throughout right lung, and in apex of left lung. The temperature
in this case was the same as, or higher than, in the first 12 days of the
chart. The chart shows the effect of the oral administration of

Burroughs, Wellcome, and Co.’s tuberculin W. The temperature
continued to be satisfactory.
CHART 6.-Man, aged 26. First seen after a month’s history. Acute

caseous tuberculosis in upper lobes on both sides. Tubercle bacilli
present. Absolute rest for a week produced little effect. The admini-
stration of tuberculin by the mouth was followed rapidly by a cessation
of fever, and it is possible here to see the effect of each dose given. In
a month’s time the temperature became normal. The patient was
subsequently sent to a sanatorium, and is now at work.
CHART 7.-Man, aged 32 Taken suddenly ill with high fever and

’rigors. Four days subsequently he was admitted to St. George’s
Hospital. He was emaciated, semi-comatose, and had occasional rigors.
Absolute rest was tried for a week without effect. As the clmical
symptoms suggested a diagnosis of acute tuberculosis, the opsonic
index for this infection was taken on the seventh day. When the
temperature was normal the index was 1-75 and when the temperature
was 104&deg; F. the index was 0’73. 1/20000 mg. of tuberculin was
.administered by the mouth in the early morning of the eighth day.
The temperature fell and did not rise again for 36 hours. A further
dose of tuberculin of the same size was given and a similar effect pro-
duced. It was argued that tuberculin had a definite effect, but that as
the effect of the dose wore off quickly it would be advisable to give the
.dose at shorter intervals-viz., 24 instead of 48 hours. This was done
and the temperature fell to normal. The doses of tuberculin were
gradually increased and given at longer intervals. The patient
recovered and gained 2 st. in the hospital. He was reported to be well
and at work two years after treatment.
CHART 8.-Man, aged 19. Six months’ history of tuberculous pleurisy.

This chart shows the result of oral administration in a susceptible case.
’Tuberculin was continued in this case with good results.
CHART 9.-Woman, aged 22. Eighteen months’ history. Infiltration

throughout right lung, and to a slight extent in apex of left lung.
Tubercle bacilli present. Under observation without improvement at
Northwood Sanatorium for six months. The chart shows the apparent
effect of the oral administration of a minute dose of B.E. Subsequently
an artificial pneumothorax was induced, and the patient at the present
time is having nitrogen injections and tuberculin,
CHART 10.-Man, aged 33. Two and a half years’ history. Infiltra-

tion apex of right upper and 10Vler lobes and in the left upper apex.
Tubercle bacilli present. This chart shows (a) a dose of 1/30 mg. T.R.
by hypodermic injection, after a dose of 1/10 mg. T.R. has been reached
by oral administration, produces no reaction; ib) a dose of mg. T.R.
by injection, after a dose of 2 mg. T.R. by the mouth had been given
without reaction, caused a severe but temporary general reaction with
marked malaise.
CHART 11.&mdash;Man, aged 35. Nine months’ history. In1iltration

throughout left lung and in right upper lobe. Tubercle bacilli present.
This chart shows that there was no reaction when a dose (1/10 mg.
T.R.) was given for the first time by the hypodermic method after a dose
of 1/5 mg. had been reached by the oral method.

PROGRESSIVE LENTICULAR DEGENERA-
TION :

A FAMILIAL NERVOUS DISEASE ASSOCIATED WITH
CIRRHOSIS OF THE LIVER.1

BY S. A. KINNIER WILSON, M.D., B.SC. EDIN.,
M.R.O.P. LOND.,

REGISTRAR TO THE NATIONAL HOSPITAL FOR THE PARALYSED AND

EPILEPTIC, QUEEN-SQUARE, LONDON.

THE purpose of this brief communication is to direct
attention to what is practically a new nervous disease, to
which, for reasons which will hereinafter become evident,
the name of 11 progressive lenticular degeneration " may be
suitably applied. The disease is familial, in the sense that it
frequently attacks more than one member of a family, but it
is neither congenital nor hereditary. It occurs always in
young people, either in an acute, subacute, or chronic form.
As far as my present knowledge goes, it is invariably progres-
sive and fatal, its duration ranging from four or six months
in the acute cases to as long as three, four, or five years in
the chronic. The clinical symptoms form a complex which,
once the physician is familiar with it, can be readily re-
cognised, and is of great interest and importance, consti-
tuting, as it does, what may be considered a syndrome of
the corpus striatum-a syndrome which has not hitherto been
differentiated in this way. The symptoms are : 1. Bilateral
involuntary movements of the extremities, upper and lower,
and sometimes also of the head and trunk ; these move-
ments are practically always of the nature of a rhythmical
tremor, occasionally irregular, which increases with volitional

1 The material, of which the present communication is a brief
abstract, formed part of a thesis for the degree of M.D. of the University
of Edinburgh, for which a gold medal was awarded, July, 1911. A
complete investigation of the subject, with a discussion of its problems,
is in the press and will be published shortly, fully illustrated, in
Brain.

movement. 2. Pronounced spasticity, or rather hyper-
tonicity, of the limbs and face and musculature gene-
rally, the face being usually set in a spastic smile,
while the limbs are in contracture-attitudes resembling
those of hemiplegia, with this important distinction, that
by an effort of the will the patient can undo these

attitudes, so to speak, and can extend and flex his
limbs at all joints. 3. In the later stages of the
disease true contracture sets in, and this forms a constant
feature of the affection. 4. Dysphagia and dysarthria, the
latter eventually degenerating into complete anarthria. The

dysphagia and anarthria are, in the first instance, due
to rigidity of the corresponding musculatures. 5. A degree
of emotionalism is often present, the patient responding
abnormally to slight stimuli, when his spastic smile may
pass into a rire spasmodique. As a result of the extraordinary
degree of stiffness of the muscles there is often difficulty
in maintaining equilibrium, but it is of fundamental import-
ance to note that (6) there is little or no true paresis or
paralysis, inasmuch as the patient is able to perform all

ordinary movements at all joints, though it may be slowly
and rather feebly. In spite of the great degree of motor
helplessness to which he is reduced, the result mainly of the
hypertonicity and involuntary movements, the abdominal
reflexes are conserved, and in a pure case a double flexor
response is obtained from the sole of the foot. In other
words, where this affection occurs in an uncomplicated form,
it constitutes an extra-pyramidal motor disease, the import-
ance of which is apparent not only because of its rarity, but
also by reason of the light it sheds on such diseases as
paralysis agitans. 7. In some cases certain mental sym-
ptoms of a transitory nature manifest themselves and will
be referred to subsequently.
The pathology of the disease is as striking as the clinical

syndrome. The lesion is a bilateral symmetrical softening
of the lenticular nucleus, involving more particularly the
putamen ; the globus pallidus is implicated to a less extent.
Sometimes the external capsule is partly included in the area
of disease, whereas the caudate nucleus is scarcely touched
directly, and the optic thalamus escapes. Most important of
all, in a pure case, the internal capsule is absolutely intact.
If the diseased areas are examined minutely it will be seen that
a change commences apparently round the lenticulo-striate
vessels, as a result of which the lenticular nucleus begins to
shrink and atrophy, the laminae medullares and internuncial
fibres become less and less recognisable, while the nerve-cells
disappear and neuroglial overgrowth takes their place; but it,
in its turn, begins to break down, so that in advanced cases a
cavity formation is the result. There is no sign of syphilitic
disease of the blood-vessels, all of which are patent; in fact,
gross vascular disease is conspicuous by its absence. The lesion
has nothing to do with thrombosis in the distribution of a
particular artery or arterial branches; on the contrary, the
curiously selective action of the morbid agent will be readily
appreciated when it is remembered that the lenticular
nucleus is supplied from three distinct sources. Yet in this
disease one collection of grey matter is singled out, while

’ others in its immediate neighbourhood are untouched. Com-
. pared with this bilateral symmetrical degeneration of the
’ lenticular nucleus the other changes found in the central

nervous system are slight and relatively unimportant.
’ What must be considered, however, the most curious and

the most remarkable feature of this familial disease is the
occurrence of advanced cirrhosis of the liver. This hepatic

’ 

cirrhosis does not reveal itself by any symptoms during life,
! but it is constantly found post mortem. It is mixed in type.

Syphilis and alcohol as causative factors in its production
, can be definitely excluded, as far as it is ever possible to
’ 

exclude anything.
. This association in young people of cirrhosis of the liver

with bilateral symmetrical softening of the lenticular nucleus
constitutes the disease from the pathological standpoint;
clinically the symptoms are exclusively nervous.

’ Progressive lenticular degeneration, as I propose to call it,
i is to all intents and purposes a disease unknown to the pro-

fession. As far as I can discover no case has been recorded
since 1890, with the very doubtful exception of one reported

f by Anton, of Halle, some three years ago, under the title of
" Dementia Choreo-asthenica, with Juvenile Nodular Cirrhosis
of the Liver." In all probability this is a case of congenital
cerebral syphilis. The total number of cases of this disease

that have been published amount to six only. Of these, two


